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ABSTRACT OF THE DISCLOSURE 
A homogeneous sash or fenestration unit is shown 
which may be made of a wide variety of materials, and 
holds a first and a second pane of glazing material in a 
parallel, spaced apart, relationship without the use of 
spacers or a preassembled glazing unit. A novel method 
and apparatus for making the sash or fenestration unit 
may use a double door horizontal booking press with 
fixed or adjustable molds. 
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TITLE 

WINDOW SASH CONSTRUCTION AND 
METHOD AND APPARATUS FOR MANUFACTURE THEREOF 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to an improved window 
sash construction. More particularly, the present 
invention relates to a homogeneous window sash 
construction, and a method and apparatus for the 
manufacture thereof . Most particularly, the present 
invention relates to a homogeneous window sash 
construction which holds a pair of glazings in a spaced 
apart parallel relationship without the necessity for 
spacers, and a method and apparatus for making the same 
utilizing a double door horizontal booking press. 

2. Discussion of the related art 

The present invention is directed to a two step 
reaction injection molding (RIM) process for fabricating 
an encapsulated double glazed (DG) sash unit without a 
prefabricated spacer. Previously the manufacturer of an 
encapsulated DG unit required two distinct processes. 
First, the glazings, such as glass sheets, were 
assembled and, second, they were sealed in a typical 
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insulated glazing operation. The prefabricated 
insulating glass assembly was then placed in a suitable 
mold, and an encapsulating frame was formed around the 
periphery of the assembly. 

U.S. Patent No. 4,219,517 discloses a composite 
glass and molded frame member. One or more glass panels 
may be utilized in association with a generally U-shaped 
elastomeric packing, and a mold-seal strip with thin leg 
portions engaging the glass. A perimeter frame of 
urethane plastic material is molded over the pre- 
assembled glass edge and seal assembly. 

U.S. Patents Nos. 4,822,649 and 4,909,875 show a 
multiple glazing, a method of obtaining the same, and a 
device for carrying out the method. The glazing 
contains two sheets of glass separated by a space of 
dehydrated air and maintained by a cross-braced frame, 
of which at least the surface in contact with the glass 
is butyl and/or polyisobutylene rubber-base mastic and 
is covered with a peripheral injection which adheres in 
a cohesive manner to the mastic of the cross-braced 
frame. 

U.S. Patent No. 4,951,927 discloses an encapsulated 
multiple glaze structure formed by positioning at least 
two spaced apart substantially co-extensive sheets of 
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glazing material, wherein the sheets are maintained in 
an aligned spaced relationship by a suitable spacer 
element adjacent the peripheral portions of the facing 
surfaces of the glazing sheets. The above assemblage is 
then typically placed within the mold cavity of a 
suitable molding apparatus and a charge of an 
elastomeric gasket forming material is injected therein 
to form an encapsulating gasket around the peripheral 
edge portions of the assemblage to produce a multiple 
glazed structure. 

U.S. Patent No. 5,061,531 discloses an insulating 
architectural glass unit for various applications having 
at least two panes of glass plates separated by an 
encapsulated air space. The device is constructed with 
an injection molded frame of relatively low thermal 
conductivity material. The glass unit has a pair of 
glass plate sections held apart by aluminum, plastic, or 
fiber glass separator strips. 

All of the above patents show an insulating glass 
assembly being fabricated in one operation followed by 
an encapsulation in a second discreet operation. 

Two U.K. patents, GB2 245,300 B and GB2 245,861 B 
disclose the encapsulation of insulating assemblies 
using modular molds. The molds are comprised of at 

3 
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least one discreet mold structure for each edge of the 
glass assembly to be encapsulated. In some embodiments 
disclosed in the '861 patent, and all the embodiments 
disclosed in the '300 patent, the discreet mold 
structures are comprised of ridged frame members which 
are secured to the glass assembly during the 
encapsulation process to form the finished architectural 
glazing unit. 

The U.K. '861 patent discloses a modular mold 
process for encapsulating a variety of sizes of 
insulating glass assemblies. This is accomplished using 
four independent corner sections and four side sections 
of length suitable for the assembly being encapsulated. 

U.S. Patent No. 4,470,534 discloses an adjustable 
frame to accommodate different size glass sheet 
assemblies in the manufacture of insulating glazing 
panels. However, no encapsulation is involved. 

The PCT Publication WO 99/14169 teaches the 
manufacture of a multi-panel insulating glazing unit 
without a prefabricated insulating glass assembly. No 
encapsulation process is involved in the manufacture. 

The above-mentioned patents show various double 
glazed window assemblies and methods to make the same. 
The apparatus to make the devices shown often involve 
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large and complicated molding process. This often 
necessitates the devices being made at a separate plant 
and shipped for installation. Since all of the above- 
patents either show an insulating glass assembly being 
fabricated in one operation, followed by encapsulation 
in a second discreet operation, or teach the manufacture 
of an insulating glazing unit without an encapsulation 
process being involved in the manufacture, those skilled 
in the art continued to search for a better way of 
fabricating an encapsulated double glazed sash unit 
without a prefabricated spacer. 

SUMMARY OF THE INVENTION 
The aforementioned problems in the art are 
addressed in accordance with the present invention by 
the provision of a novel sash structure not hereto found 
in the prior art, together with a novel method and 
apparatus for its manufacture. In one of its broad 
aspects, the present invention is a homogeneous sash 
which may be made of a wide variety of materials, and 
holds a first and a second pane of glazing material in a 
parallel spaced apart relationship without the use of 
spacers, or a preassembled glazing unit. The use of 
more than two spaced apart glazings in the sash 
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construction of the present invention is well within the 
scope of the present invention. 

In one embodiment of the present invention, a pair 
of glass sheets which comprise the insulated glazing 
assembly are sealed in a spaced apart parallel 
relationship during the formation of the window sash in 
a two-step encapsulation project. 

In another embodiment of the invention, a mold 
assembly for forming the sash construction is comprised 
of three individual sections or mold parts. The first 
section supports the first glass sheet and cooperates 
with the second section to define a cavity to produce a 
first, formed, portion of the window sash. After an 
initial injection step which encapsulates the peripheral 
edge of the first glazing to the form the first portion 
of the unit, the second mold section is removed. A 
third mold section with a second glazing sheet supported 
therein is then placed into intimate contact with the 
first mold section, and the just formed portion of the 
sash construction. The mold cavity created therebetween 
defines the second portion of the sash construction. 
The second glass sheet is positioned in a spaced 
relationship to the first glazing, and is in sealing 
contact along its peripheral edge with the first formed 
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portion. The second injection step encapsulates the 
edge and free side of the second glazing sheet while 
bonding with the previously formed first portion to 
complete the sash and the encapsulation process. 

In a further embodiment of the invention, an 
adjustable mold for fabricating a variety of sashes is 
disclosed. An adjustable fixed mold is provided which 
may replace the fixed mold in other embodiments of the 
invention. The adjustable fixed mold has an adjustable 
mold base with a right angle portion having a first 
adjustable mold portion and a second adjustable mold 
portion, and having a portion of a fan gate, sprue, and 
recess formed therein. A first complementary adjustable 
mold portion and a second complementary adjustable mold 
portion, each having a portion of a fangate, sprue, and 
recess may be used with the adjustable mold base. 

In yet another embodiment of the invention, a 
method is disclosed of making the improved window sash 
construction whereby a fixed mold is provided into which 
a first sheet of glazing is inserted. When a first 
complimentary mold portion is placed in an intimate 180° 
opposed or mating contact with the fixed mold portion, a 
mold cavity is formed about the entire periphery of the 
glass sheet. When a reaction injection molding material 
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is introduced into the mold cavity so formed, a first 
formed portion of the window sash construction is 
formed, encapsulating the first sheet. 

The first complimentary mold portion is then 
removed, and a second complimentary mold portion is 
placed in a 180° opposed relationship in intimate or 
mating contact with the fixed mold. The shape of the 
mold cavity so formed is such that when a reaction 
injection molding material is introduced into the second 
mold cavity, the second sheet or pane of glazing will be 
encapsulated, and a second formed portion of the 
homogeneous sash will be formed. The second 
complimentary mold portion is then removed and the 
window sash construction of the present invention 
holding a pair of glazing sheets in a spaced apart 
parallel relationship without the need for spacers or a 
preformed insulating glazing assembly is produced. 

In a still further embodiment of the present 
invention, a molding apparatus is described which may 
practice the aforementioned method. 

Thus, one of the objects of the present invention 
is to provide a novel window sash construction. 

Another object of the present invention is to 
provide a molding apparatus which is compact and easily 
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moveable from place to place for forming the improved 
window sash construction of the present invention. 

Another object of the present invention is to 
provide a method for forming the improved window sash 
construction of the present invention. 

Further objects and advantages of the present 
invention will be apparent from the following 
description and appended claims, reference being made to 
the accompanying drawings forming a part of the 
specification, wherein like reference characters 
designate corresponding parts in the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a construction 
embodying the present invention. 

Fig. 2 is a sectional view, taken in the direction 
of the arrows, along the section line 2-2 of Fig. 1. 

Fig. 3 is a perspective view of a molding apparatus 
embodying the construction of the present invention. 

Fig. 4 is a top plan view of the construction shown 
in Fig. 3 showing a first door platen in its closed 
position, and showing a second door platen in its open 
position. 
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Fig. 5 is a view similar in part to Fig. 4, but 
showing a second door platen in its closed position, and 
showing a first door platen in its open position. 

Fig. 6 is an elevational view of a fixed mold. 

Fig. 7 is an elevational view of a first 
complementary mold. 

Fig. 8 is an elevational view of a second 
complementary mold. 

Fig. 9 is a bottom plan view showing a fixed mold 
and a first complimentary mold in intimate or mating 
contact, in a 180° opposed relationship, as illustrated 
in Fig. 4. 

Fig. 10 is a bottom plan view showing a fixed mold 
and a second complimentary mold in intimate or mating 
contact, in a 180D opposed relationship, as illustrated 
in Fig. 5. 

Fig. 11 is a sectional view, taken in the direction 
of the arrows, along the section line 11-11 of Fig. 9. 

Fig. 12 is a sectional view, taken in the direction 
of the arrows, along the section line 12-12 of Fig. 10. 

Fig. 13 is a perspective view of an adjustable 
fixed mold. 

Fig. 14 is an elevational view of the construction 
shown in Fig. 13. 
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Fig. 15 is an elevational view of an adjustable 
first complimentary mold. 

Fig. 16 is an elevational view of an adjustable 
second complimentary mold. 

Fig. 17 is a view, similar in part to Fig. 11, but 
showing the use of an adjustable fixed mold and an 
adjustable first complimentary mold. 

Fig. 18 is a view similar in part to Fig. 12, but 
showing the use of an adjustable fixed mold and an 
adjustable second complimentary mold. 

It is to be understood that the present invention 
is not limited in its application to the details of 
construction and arrangement parts illustrated in the 
accompanying drawings, since the invention is capable of 
other embodiments, and of being practiced or carried out 
in various ways within the scope of the claims. Also it 
is to be understood that the phraseology and terminology 
employed herein is for the purpose of description, and 
not of limitation. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Referring to Figs. 1 and 2 the improved window sash 
or fenestration unit of the present invention is 
illustrated. As an example of the present invention, a 
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window sash 25 is illustrated. Although a rectangular 
sash is illustrated, as those in the building 
construction art will appreciate, the sash or 
fenestration unit 25 can be of any desired shape, such 
as square, rectangular, round, pentagonal, hexagonal, 
octagonal, or any other desired shape. The sash 25 is 
substantially homogeneous throughout. Homogeneous 
should be understood to mean that the sash is 
continuous, and of uniform structure or composition 
throughout. A section taken at any place through the 
sash will be substantially identical to the same section 
taken at any other place through the sash. 

The sash 25 may be made of one or more materials. 
The sash will have a front wall 2 6 and a back wall 27, 
as well an outer peripheral surface 2 8 and an inner 
peripheral surface 29. The sash 25 will have a first 
formed portion 30, and a second formed portion 31. When 
completely formed, the sash 25 will have a first sheet S x 
of glazing, and a second sheet S 2 of glazing. Sheet Si 
will be held in first peripheral groove 32, and sheet S 2 
will be held in second peripheral groove 33, separated 
by an insulating material 34. The first peripheral 
groove 32, and the second peripheral groove 33, are 
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formed in the sash 25 by use of the method and apparatus 
to be described herein below. 

Insulting material 34 may be any one of a wide 
variety of insulating materials known in the art, such 
as a vaporous material, an argon gas, a dead air space, 
and inert gases, or the like. The glazings (Si,S 2 ) may 
be frangible or non- frangible materials such as glass, 
acrylic resin, polycarbonate, or other materials known 
in the art. The glazing material may be transparent, 
translucent, light blocking, or solid, depending upon 
the intended use for the sash 25. 

Referring now to Figs. 3-5, there is shown an 
apparatus embodying the construction of the present 
invention. Illustrated in Fig. 3 is a double door 
horizontal booking press, indicated generally by the 
numeral 40. Press 40 includes a frame 41, generally of 
a parallelipiped nature. To the front of frame or 
support 41 is mounted a fixed mold platen 42. A fixed 
mold 43 having a first portion of mold cavity CI (Fig. 
7) formed therein, is affixed to the fixed mold platen 
42. A pair of vacuum heads 44 aides in holding a first 
sheet or pane Si in the fixed mold 43 for purposes to be 
described. 
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Fixed mold 43 also has a first portion 45A of a fan 
gate 45 , a first portion 46A of sprue 46, and first 
portion 47A of recess 47 to accept a portion of a nozzle 
48 which is used to inject molding material into the 
mold cavity Ci. 

Rotatably mounted to frame 41, by first hinge 52, 
is first door platen 53. First complimentary mold 54 is 
mounted, attached or connected to first door platen 53. 
First complementary mold 54 has a second portion 45B of 
fangate 45, a second portion 46B of sprue 46, and a 
second portion 47B of recess 47 formed therein. First 
door platen 53 may travel from an open position, which . 
may be as illustrated in phantom lines in Fig. 4, to the 
closed position, illustrated in solid lines. 

In the closed position of the first door platen 53, 
the first complimentary mold 54 has been brought from a 
position rotated away from the fixed mold 43, to a 
position in a 180° opposed relationship to fixed mold 
43, and first complimentary mold 54 is in intimate or 
mating contact with fixed mold 43 such that the mold 
cavity Ci (Fig. 11) is sealed and ready to accept a 
molding material. 

As shown in Fig. 9, first sheet or glazing S 1 is 
contained between the fixed mold 43 and the first 
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complementary mold 54. While first complementary mold 
54 is in its closed position, second door platen 57, 
rotatably mounted to frame 41 by second hinge 58, is in 
its open position. 

Second door platen 57 has attached, mounted or 
connected thereto second complementary mold 59. Second 
complementary mold 59 has a portion of mold cavity C 2 
provided therein. A pair of second vacuum heads 60 will 
hold second sheet or pane S 2 in a fixed relationship to 
mold cavity C 2 * Second complementary mold 59 has a third 
portion 45C of a fan gate 45, third portion 46A of sprue 
46, and third portion 47A of recess 47 provided therein. 

Referring to Fig. 5, after a first molding 
operation forms a first formed portion 30 of sash 25, 
first door platen 53 will be rotated about first hinge 
52 (shown in phantom lines in Fig. 4) from its closed 
position to its open position (shown in Fig. 5 in solid 
lines) . After this occurs second door platen 57 will be 
rotated about second hinge 58 from its open position 
(shown in phantom lines in Fig. 5) to its closed 
position shown in solid lines. 

With second door platen 57 in its closed position, 
second complementary mold 59 is now in a 180° opposed 
relationship to fixed mold 43, and in close, mating, or 
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intimate contact therewith to form mold cavity C 2 (Fig. 
12). First portion 45A of fangate 45 joins with third 
portion 45C to form a complete fangate 45, while third 
portion 46C of sprue 46 joins with first portion 46A of 
sprue 46 to form a complete sprue 46, and third portion 
47C of recess 47 joins with first portion 47A of recess 
47 to form complete recess 47. Recess 47 is in fluid 
communication with sprue 46 and fangate 45 to form a 
flow path to mold cavity C 2 . 

Injection molding material is introduced into 
cavity C2 to form the remainder of sash 25. As can be 
seen from the dotted lines in Fig. 5, sheets (Si, S 2 ) are 
contained entirely between the fixed mold 43 and the 
second complementary mold 59 . 

First door platen 53 and second door platen 57 are 
rotated between their open and closed positions by 
mechanisms well known in the art. Any practical 
mechanism, including mechanisms utilizing fluid 
cylinders may be used in the present invention. 
Suitable control means, and fluid supply means, also 
known in the art, will be provided. 

Referring now to Figs. 6-12 the molds utilized by 
the molding apparatus may be seen in greater detail. 
Figs. 6-8 show elevational views of the fixed mold 43, 
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the first complementary mold 54, and the second 
complementary mold 59. These molds are arranged in the 
relationship shown in Fig, 3. In other words, fixed 
mold 43 is in the center, first complementary mold 54 is 
on the right, and second complementary mold 59 is on the 
left. The fixed mold 43 forms a portion of the mold 
cavity Ci, and contains a parametrical mold surface 63, a 
first gasket 64 mounted in a first gasket groove 65, a 
front wall molding surface 66, and a first portion of an 
outer peripheral mold surface 67 . 

The balance of the mold cavity Ci is formed in the 
first complementary mold 54. First complementary mold 
54 includes a second parametrical mold surface 72, inner 
peripheral wall mold surface 73, and intermediate mold 
surface 74. Therefore, mold cavity Ci is formed by first 
sheet Si, front wall mold surface 66, first portion of 
outer peripheral mold surface 67, intermediate mold 
surface 74, and inner peripheral wall mold surface 73. 

In accordance with the method of the present 
invention, the first formed portion 30 of sash 25 is 
formed by placing a first sheet Si of glazing into the 
fixed mold 43 with the aid of vacuum heads 44. Locating 
means (not shown) well known in the art will properly 
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center the first sheet Si. Sheet Si may be centered on 
first gasket 64. 

After sheet Si is properly located in fixed mold 43, 
the first complementary mold 54 is rotated to its closed 
position, as shown in Figs. 5 and 11. The second 
parametrical mold surface 72 will contact the top 
surface of the first sheet Si of glazing, and the first 
complementary mold mating surface 78 will be in contact 
with the fixed mold mating surface 77, thus forming mold 
cavity Ci. 

A RIM injection molding material in the present 
process requires a hot runner. PVC pressures can be 
dangerously high for the flexible hoses needed to 
provide for hot runners, and such pressures can harm the 
edges of the glass, which can lead to a defective 
product. However, PVC is less expensive and has been 
used in the field for a number of years. In order to 
reduce these high pressures, the use of urethane in the 
present invention is preferred. However, urethane is 
relatively expensive. In order to make the use of 
urethane less expensive, it is contemplated that fillers 
may or may not be used, and a hollow molding technique 
may be desirable to bring the cost down. Likewise the 
process may, or may not, use a dessicant, and may, or 
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may not, use an inert gas to fill the space between the 
panes (Si, S 2 ) . 

The second step in the molding process may be seen 
with reference to Fig. 12. The fixed mold 43, having 
the first formed portion 3 0 of the sash 25 formed in 
situ, will remain stationary. The first complementary 
mold 54 will be rotated away from the fixed mold, and 
the second complementary mold 59 will be rotated into an 
intimate or mating contact with the fixed mold, as 
previously described. 

Second complementary mold 59 has a second 
complementary mold mating surface 79 which is in 
intimate or mating contact with the fixed mold mating 
surface 77 . A second portion of an outer peripheral 
mold surface 81 is provided flush with the first portion 
of the outer peripheral mold surface 67 on the second 
complementary mold 59. The first and second portions 
(67, 81) of the outer peripheral mold surface will 
cooperate to form the outer peripheral surface 28 of the 
sash 25. 

Also provided in the second complementary mold 59 
are a second gasket groove 84, which holds a second 
gasket 85. Second gasket 85 bears against the surface 
of the second sheet Sz of glazing which was placed in the 
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mold and held in place with the aid of the vacuum head 
60, as described in connection with Fig. 8. Adjacent 
second gasket 85 is a back wall molding surface 86 . The 
second mold cavity C 2 is formed by the top of the first 
formed portion 30 of the sash 25 as indicated by the 
numeral 89- Thus, the second mold cavity C 2 comprises 
surface 89, second portion of the outer peripheral mold 
surface 81, and the back wall molding surface 86. 

The second step of the molding process includes 
injecting into cavity C 2 a rim injection molding material 
which is the same as, or different from, the rim 
injection molding material used to form the first formed 
portion 30 of sash 25. The material for the both the 
first formed portion 30 and second formed portion 31 
will be selected based on the intended use of the 
particular sash being manufactured, and may include such 
factors as ambient temperatures, mean temperatures, 
dewpoints, and the like. 

The second portion 31 of the sash 25 must be molded 
in place shortly after the first portion to get a 
chemical bonding, and prevent moisture leak, which could 
cloud the inner surfaces of panes (Si,S 2 )» Preferably, 
no mold release would be used on the top surface of the 
first formed portion 30 of the sash 25 before the second 
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formed portion 31 was molded in place. After a suitable 
waiting time, the second complementary mold 59 would be 
rotated to its open position as illustrated in Fig. 5, 
and the completed sash 25 would be removed. 

To facilitate the molding process, the first sheet 
of glazing Si may be primed before it is placed in the 
base mold. Mold release would not be placed on the top 
surface of the first formed portion 30 of the sash 25, 
but mold release can be placed on the second sheet of 
glazing S 2 . 

Thus, in operation, the double door horizontal 
booking press 40 would initially have first door platen 
53, and second door platen 57, both in their open 
position. A first sheet of glazing Si would be placed 
into the fixed mold 43 with the aid of vacuum heads 44. 

First door platen 53 would be rotated to its closed 
position, bringing first complementary mold 54 into 
intimate or mating contact with fixed mold 43, and the 
injection nozzle 48, connected to a source of injection 
material well known in the art, would be moved into 
contact with recess 47. The rim injection molding 
material would travel from nozzle 48 through sprue 46 
and fan gate 45 to completely fill mold cavity Ci, and 
completely surround the edge of sheet Si. 
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While waiting a suitable curing time for the first 
molding operation, a second sheet or pane of glazing S 2 
would be placed into the second complementary mold 59, 
properly located, and held in place with the aid of 
vacuum heads 60. First door platen 53 will be rotated 
to its open position shown in the phantom lines in Fig. 
4, and the first formed portion 30 of sash 25 will have 
been molded in place in fixed mold 43. 

The second door platen 54, with second sheet of 
glazing S 2 already in place, will be rotated to its 
closed position in intimate or mating contact with base 
mold 43, Nozzle 48 will once again be brought into place 
in recess 47, and the desired molding material will 
enter mold cavity C 2 through sprue 46 and fan gate 45 to 
form the second formed portion 31 of the sash 25. After 
a suitable curing time, the second door platen 57 will 
be opened, and the completed sash 25 will be removed. 

To provide for molding of various sizes of sashes 
25 without needing a separate mold for each size sash 
desired, adjustable molds are provided. Referring to 
Figs, 13 and 14, the adjustable fixed mold 91 will first 
be described. Adjustable fixed mold 91 includes an 
adjustable mold base 95, to which is fixedly attached a 
right angle mold portion 96 having a first adjustable 
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mold portion 97, and a second adjustable mold portion 
98. Right angle mold portion 96 has a top wall 99 
having a first portion 99A and a second portion 99B, in 
which a groove or recess 100 is formed. Recess 100 has 
a first portion 100A, and a second portion 100B. 

First adjustable mold portion 97 has formed therein 
a first mold insert groove 102A in first sidewall 103A, 
while second adjustable mold portion 98 has formed 
therein a second mold insert groove 102B. First mold 
insert groove 102A accepts first tongue 104A of first 
mold insert 108A. First mold insert 108A has a first 
portion 65A of gasket groove 65 formed therein, which 
carries a first portion 64A of gasket 64 therein. First 
mold insert 108A has a first portion 117A of curved 
surface 117 formed thereon, which corresponds to the 
curved portion of the front wall mold surface 66 
(Fig. 11) . 

Second adjustable mold portion 98 has second mold 
insert groove 102B formed in second side wall 103B which 
accepts second tongue 104B of second mold insert 108B. 
Second mold insert 108B has a second portion 65B of 
gasket groove 65 formed therein to accept a second 
portion 64B of gasket 64. 
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Third adjustable mold portion 111, and fourth 
adjustable mold portion 112, unlike first adjustable 
mold portion 97, and second adjustable mold portion 98, 
are not fixed. They are adjustable with respect to the 
right angle mold portion 96. Third adjustable mold 
portion 111, and fourth adjustable mold portion 112, 
have a plurality of aperatures 113 to accept fasteners 
114, such as threaded bolts 115, which can be threaded 
into threaded mounting holes 117. It can be seen that 
third adjustable mold portion 111 can be adjusted to a 
variety of predetermined desired positions parallel to 
first leg portion 97, and that fourth adjustable portion 
112 can be, likewise, adjusted to a series of 
predetermined desired positions with respect to second 
leg portion 98. 

The third adjustable mold portion 111 has formed 
thereon third front wall 103C, third top wall 99C, and 
third back wall 106C. Third front wall 103C has formed 
therein third mold insert groove 102C. 

Third mold insert 108C has third tongue 104C which 
fits in third mold insert groove 102C. Third gasket 64C 
fits in third gasket groove 65C of third mold insert 
108C. Third curved portion 117C (Fig. 18) completes the 
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third mold insert 64C and forms part of the third front 
wall mold surface 66C. 

To enable the third adjustable mold portion 111C to 
mate with the second adjustable mold portion 98, and the 
fourth adjustable mold portion 112, the third adjustable 
mold portion 111 has a first protrusion 118A which fits 
in the second groove or recess 100B in the top wall 99B 
of second adjustable mold portion 98 and a second 
protrusion 118B which will fit in the fourth groove or 
recess 100D in the fourth adjustable mold portion 112. 
It can be seen that the first protrusion 118A may slide 
back and forth in the second groove or recess 100B, and 
the second protrusion 11 8B may slide back and forth in 
the fourth groove or recess 100D. The dimensions of the 
right angle mold portion 96, the related first insert 
108A, and second mold insert 108B are carefully chosen, 
together with the placement of the threaded mounting 
holes 117, so that the third mold insert 108C can be 
brought into abutting contact with the second mold 
insert 108B at the adjoining mitered surfaces 121 to 
provide for continuity of the adjustable fixed mold 91. 

The construction of the fourth adjustable mold 
portion 112 is substantially similar to that of the 
third adjustable mold portion 111, except that one efnd 
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of fourth adjustable mold portion 112 is square, while 
the other end has a third protrusion 118C much like the 
second protrusion 118B on the third adjustable mold 
portion 111. Third protrusion 118C slides in first 
groove portion or recess 100A, and allows the fourth 
adjustable mold portion 112 to be moved toward and away 
from the second adjustable mold portion 98. As with the 
third adjustable mold portion 111, the fourth adjustable 
mold portion 112 has a plurality of apertures 113 to 
accept fasteners 114, such as threaded bolts 115. 

With fourth mold insert 108D in place in the fourth 
mold insert groove 102D, the fourth adjustable mold 
portion 112 would be placed in position parallel to the 
second adjustable mold portion 98, with mitered surface 
121 of fourth mold insert 108D contacting mitered 
surface 121 of first mold insert 108A. Threaded bolts 
114 would then be placed into the apertures 113 in the 
fourth adjustable mold 112, and threaded into the 
appropriate threaded mounting holes 117. Thereafter, 
the third adjustable mold portion 111, with third mold 
insert 108C in position would be slid along with second 
protrusion 118B riding in fourth groove or recess 10 OC 
and second protrusion 118A running in second groove 100B 
until the mitered surfaces 121 at each end of third mold 
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insert 108C contact the mitered surfaces 121 of second 
mold insert 108B and fourth mold insert 108D. At this 
time, the adjustable base mold 91 would be completely 
assembled and ready for use. 

Referring to Fig. 14, the adjustable fixed mold 91 
can be seen in an elevational view with corresponding 
parts indicated by like numerals. The construction of 
the adjustable complementary mold 92 is shown in Fig. 
15, and the construction of the adjustable second 
complementary mold 93 is shown in Fig. 16. The 
construction of adjustable first complementary mold 92 
and adjustable second complementary mold 93 are very 
similar to the adjustable fixed mold 91. Only the 
profiles and/or cross-sections of the parts differ, as 
can be seen in Figs. 17 and 18. Therefore, the portions 
of the first complementary mold 92 are indicated by 
numerals identical to those used in describing 
adjustable base mold 91, with the addition of the prefix 
"FC M to indicate they are in the adjustable first 
complementary mold. For example, third adjustable mold 
portion 111 of adjustable fixed mold 91 is indicated as 
111-FC in Fig, 15, which shows the adjustable first 
complementary mold 92, and 111-SC in Fig. 16, which 
shows the adjustable second complementary mold portion 
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93. The third leg portion 108C in Fig. 14 is indicated 
as 108C-FC in Fig. 15, and 108C-SC in Fig. 16* 

It can be seen that the operation and method of the 
present invention with the adjustable mold portions 91- 
93 is substantially identical to that with the fixed 
mold portions shown in Fig. 3. When the adjustable 
first complementary mold 92 is rotated 180 degrees and 
brought into mating contact with adjustable fixed mold 
91 this will be comparable to closing the first door 
platen 53 and bringing the first complementary mold 
portion 54 into contact with fixed mold 43. When second 
adjustable complementary mold portion 93 is rotated 180 
degrees and brought into contact with adjustable fixed 
mold 91, this will be comparable with closing second 
door platen 57, and bringing second complementary mold 
59 into position against fixed mold 91. The adjustable 
fixed mold 91 may be mounted in substantially the same 
location as the fixed mold 43, while the adjustable 
first and second complementary molds (92, 93) may be 
mounted in substantially the same position as the first 
and second complementary molds (54, 59) on first and 
second door platens (53, 57). As shown in Fig. 17 and 
18, mold cavity CI is formed by the first sheet of 
glazing Si, the adjustable base mold 91, and first 
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adjustable complementary mold 92, with the various parts 
thereof being as indicated. 

Fig. 18 shows that the mold cavity C2 is formed by 
the first formed portion 30 of sash 25, the first sheet 
of glazing Si, the adjustable second complementary mold 
93, and its various parts as indicated, as well as 
second sheet of glazing S 2 . 
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WHAT IS CLAIMED IS: 

1. An improved window sash comprising: 

a) a homogeneous frame, said homogeneous frame 
having an outer peripheral surface, an inner peripheral 
surface, a front wall, and a back wall, said inner 
peripheral surface including at least one inner 
peripheral groove and 

b) a glazing mounted in said at least one 
peripheral groove. 

2. An improved window sash comprising: 

a) a homogeneous frame, said homogeneous frame 
having 

i) an outer peripheral surface, 

ii) an inner peripheral surface, said inner 
peripheral surface having a first inner peripheral 
groove and a second inner peripheral groove, said 
first inner peripheral groove and said second inner 
peripheral groove being in a spaced apart, parallel 
relationship, ✓ 

iii) a front wall, 

iv) and a back wall, 
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b) a first glazing contained in said first inner 
peripheral groove, and 

c) a second glazing contained in said second 
inner peripheral groove. 

3. The construction defined in claim 2, wherein 
said first glazing and said second glazing are held in a 
parallel spaced apart relationship by said window sash. 

4. The construction defined in claim 3, wherein 
the space formed by said frame and said first and said 
second glazing contains an insulating material. 

5. The construction defined in claim 4, wherein 
said insulating material is a vaporous insulating 
material . 

6. The construction defined in claim 4, wherein 
said vaporous insulating material is a dead air space. 

7. The construction defined in claim 4, wherein 
said insulating material is an argon gas. 
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8. The construction defined in claim 4, wherein 
said insulating material is an inert gas. 

9. The construction defined in claim 1, wherein 
said glazing is a sheet of frangible material. 

10. The construction defined in claim 1, wherein 
said glazing is a non-frangible material. 

11. The construction defined in claim 1, wherein 
said glazing is glass. 

12. The construction defined in claim 1, wherein 
said glazing is a sheet of transparent material . 

13. The construction defined in claim 4, wherein 
said frame has a first formed portion and a second 
formed portion. 

14. The construction defined in claim 13, wherein 
said first formed portion and said second formed portion 
are made of the same materials. 
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15. The construction defined in claim 13, wherein 
said first formed portion and said second formed portion 
are made of different materials. 

16. The construction defined in claim 13, wherein 
said first formed portion and said second formed portion 
are made of polyurethane . 

17. The construction defined in claim 13, wherein 
said first formed portion and said second formed portion 
are made of vinyl. 

18. The construction defined in claim 13 , wherein 
said first glazing is encapsulated by said first formed 
portion of said frame. 

19. The construction defined in claim 18, wherein 
said second glazing is encapsulated on one side only by 
said first formed portion and on its edge region and 
other side by said second formed portion. 

20. An apparatus for forming a homogeneous window 
sash, said apparatus comprising a double door horizontal 
booking press. 
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21. The apparatus defined in claim 20, wherein 
said double door horizontal booking press comprises: 

a) a frame, 

b) a fixed platen attached to said frame, 

c) a first door platen hingedly mounted to said 
frame and moveable between an open position, and a 
closed position in an opposing relationship to said 
fixed mold platen, and 

d) a second door platen hingedly mounted to said 
frame and moveable between an open position, and a 
closed position in an opposing relationship to said 
fixed platen. 

22. The apparatus defined in claim 21, and 
including means to open and close said first door 
platen. 

23. The apparatus defined in claim 22, and 
including means to open and close said second door 
platen. 

24. The apparatus defined in claim 23, and 
including a fixed mold, having at least a portion of a 
mold cavity, mounted to said fixed platen. 
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25. The apparatus defined in claim 24, and 
including a first complementary mold, having at least a 
first other portion of a mold cavity, mounted to said 
first door platen, said first complementary mold being 
in a 180° opposed relationship to said fixed mold, and 
in intimate contact therewith, when said first door 
platen is in its closed position, to form a first mold 
cavity. 

26. The apparatus defined in claim 25, and further 
including a second complementary mold, having at least a 
second other portion of a mold cavity, mounted to said 
second door platen, said second complementary mold being 
in a 180° opposed relationship to said fixed mold, and 
in intimate contact therewith, when said second door 
platen is closed, to form a second mold cavity. 

27. The apparatus defined in claim 26, wherein 
said second complementary mold portion includes at least 
one vacuum head. 

28. The apparatus defined in claim 27, wherein 
said fixed mold includes at least one vacuum head. 
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29. The apparatus defined in claim 26, wherein 
each of said fixed mold, said first complementary mold, 
and said second complementary mold, include a portion of 
sprue and a fan gate in fluid communication with a mold 
cavity when either said first complementary mold 
portion, or said second complementary mold portion, is 
in a 180° opposed relationship to said fixed mold. 
30. The apparatus defined in claim 29, and including an 
injection nozzle for movement into and out of engagement 
with said sprue 

31. The apparatus defined in claim 30, and 
including means to inject ure thane through said 
injection nozzle into said mold cavity. 

32. A double door horizontal booking press 
comprising: 

a) a frame, 

b) a fixed platen attached to said frame, 

c) a first door platen hingedly mounted to said 
frame and moveable between an open position, and a 
closed position in an opposing relationship to said 
fixed mold platen, and 
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d) a second door platen hingedly mounted to said 
frame and moveable between an open position, and a 
closed position in an opposing relationship to said 
fixed platen. 

33. The apparatus defined in claim 32, and 
including a fixed mold having at least a portion of a 
mold cavity mounted to said fixed platen* 

34. The apparatus defined in claim 33 # and 
including a first complementary mold, having at least a 
first other portion of a mold cavity, mounted to said 
first door platen, said first complementary mold being 
in a 180° opposed relationship to said fixed mold, and 
in intimate contact therewith, when said first door 
platen is in its closed position, to form a first mold 
cavity. 

35. The apparatus defined in claim 34, and further 
including a second complementary mold, having at least a 
second other portion of a mold cavity, mounted to said 
second door platen, said second complementary mold being 
in a 180° opposed relationship to said fixed mold, and 
in intimate contact therewith, when said second door 
platen is closed, to form a second mold cavity. 
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36 . The apparatus defined in claim 35 # wherein 
said second complementary mold includes at least one 
vacuum head. 

37. The apparatus defined in claim 35, wherein 
said fixed mold includes at least one vacuum head. 

38. The apparatus defined in claim 35, wherein 
each of said fixed mold, said first complementary mold, 
and said second complementary mold, include at least a 
portion of a sprue and a fan gate. 

39. The apparatus defined in claim 38, and 
including an injection nozzle for movement into and out 
of engagement with said sprue 

40. The device defined in claim 39, and including 
means to inject urethane through said injection nozzle 
into said mold cavity. 

41. The apparatus defined in claim 39, and 
including a mechanism to open and close said first door 
platen. 
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42. The apparatus defined in claim 39, and 
including a mechanism to open and close said second door 
platen, 

43. An adjustable mold construction comprising: 

a) an adjustable mold base, said adjustable mold 
base having a plurality of mounting holes for accepting 
a lesser plurality of fasteners, 

b) a right angle mold portion affixed to said 
adjustable mold base, said right angle mold portion 
comprising, 

i) a first adjustable mold portion, said 
first adjustable mold portion having, 

a) a first portion of a top wall, 

b) a first portion of a recess, 

c) a front wall, 

d) a first mold insert groove formed in said 
front wall, 

e) a bottom wall, and 

f) a back wall. 

ii) a second adjustable mold portion 
extending laterally to said first adjustable mold 
portion, said second adjustable mold portion 
including : 
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a) a second portion of a top wall, 

b) a second portion of a recess, 

c) a second front wall, 

d) a second mold insert groove formed 
in said second front wall, 

e) a second bottom wall, and 

f) a second back wall, said second 
adjustable mold portion further including: 

iii) at least a first portion of a 
recess, 

iv) at least a first portion of a sprue, 

and 

v) at least a first portion of a 

f angate . 



44. The adjustable mold construction defined in 
claim 43 and further comprising a third adjustable mold 
portion said third adjustable mold portion including: 

a) a third portion of a top wall, 

b) a third portion of a recess forming at least a 
portion of a mold cavity, 

c) a third front wall, 

d) a third mold insert groove formed in said 
third front wall, 
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e) a third bottom wall, and 

f) a third back wall. 

45. The adjustable mold construction defined in 
claim 44, and further comprising a fourth adjustable 
mold portion, said fourth adjustable mold portion 
including: 

a) a fourth top wall, 

b) a fourth groove forming at least a portion of 
a mold cavity, 

c) a fourth front wall, 

d) a fourth mold insert formed in said fourth 
front wall, 

e) a fourth bottom wall, and 

f) a fourth back wall. 

46. The adjustable mold construction defined in 
claim 45, and further including a first mold insert 
mounted in said first mold insert groove. 

47. The adjustable mold construction defined in 
claim 46, and further comprising a second mold insert 
mounted in said second mold insert groove and abutting 
said first mold insert. 
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48. The adjustable mold construction defined in 
claim 47 and further comprising a third mold insert 
mounted in said third mold inset groove and abutting 
said second mold insert. 

49. The adjustable mold construction defined in 
claim 48, and further comprising a fourth mold insert 
mounted in said fourth mold insert groove and abutting 
said first mold insert and said second mold insert. 

50. A molding method comprising the steps of: 

a) providing a fixed mold having at least a 
portion of a mold cavity formed therein, 

b) providing a first complimentary mold having at 
least a first other portion of a mold cavity formed 
therein, 

c) bringing said first complimentary mold into 
mating contact with said fixed mold to form a first mold 
cavity, 

d) injecting a molding material into said first 
mold cavity, 

e) waiting a suitable time for curing, 
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f) removing said complimentary mold from said 
mating contact with said first complimentary mold and 
bringing a second complimentary mold having at least a 
second other portion of a mold cavity formed therein 
into mating contact with said fixed mold, thereby 
forming a second mold cavity, 

g) injecting molding material into said second 
mold cavity, 

h) waiting a suitable curing time, 

i) removing said second complimentary mold from 
mating contact with said fixed mold, and 

j) removing a part from said fixed mold. 

51. The method described in claim 50, wherein said 
fixed mold is replaced with an adjustable fixed mold. 

52. The apparatus defined in claim 51, wherein 
said first complimentary mold is replaced with an 
adjustable first complimentary mold. 

53. The method defined in claim 52, wherein said 
second complimentary mold is replaced with an adjustable 
second complimentary mold. 
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FIG. 18 
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